Let K be a subgroup of a finite group G, and suppose that G = KN G (P ) for every Sylow subgroup P of K. Then the subgroup K is normal in G.
Proof. Let P 1 , P 2 , . . . P n be the set of all Sylow subgroups of K, x i ∈ P i , g ∈ G. Since by hypothesis,
. . P n = K, we see that every element of K can be written as a product of elements from P 1 ∪ P 2 ∪ . . . ∪ P n . If x ∈ K and g ∈ G are arbitrary elements, then
, which means that the subgroup K is normal in G. The lemma is proved.
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